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Abstract: Estuaries are key zones where land and ocean interact intensely. In such systems, hydrodynamic processes and
salinity distribution are strongly influenced by upstream runoff regulation, tidal dynamics, and human-made hydraulic
structures. The Jinjiang River Basin lies along the southeast coast of China. The water quality and ecological conditions in its
estuary are critical to the socioeconomic development of Quanzhou City and the health of the Quanzhou Bay Estuarine Wetland

Ecosystem. After the Bailai Water Hub became operational, the optimized water allocation and increased supply capacity of
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the Jinji Barrage have led to reduced downstream discharges. To assess the resulting effects on the estuarine water environment,
we developed a two-dimensional horizontal unsteady numerical model using the MIKE21 platform. We simulated and
compared tidal current fields, upstream saltwater intrusion distance, longitudinal salinity patterns, and freshwater dilution areas
under pre-project and post-project conditions. Model results indicate that the maximum discharge reduction at the Jinji Barrage
reaches 53.4% after impoundment, while the overall flood and ebb tidal current patterns in the estuary and adjacent coastal
waters remain largely unchanged. The saltwater intrusion distance increases by up to 0.66 km. Noticeable salinity changes
occur in the river reach 2.6-12.3 km upstream of the estuary mouth, with most salinity variations below 3.4%o. In the
experimental zone of the Quanzhou Bay Estuarine Wetland National Nature Reserve, the freshwater dilution area decreases by
up to 3.4%, whereas no detectable change is observed in the core and buffer zones. This work provides foundational scientific
information and decision support for targeted protection and adaptive management of the Jinjiang Estuary. It also offers a
transferable modeling framework and a practical case reference for other estuaries in southeast China facing similar challenges
in balancing water resource development with estuarine conservation under tidal and saltwater influences.
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Tab.1 Changes in Discharge Flow of Jinji Sluice before and after the Construction of Bai Bailai Reservoir
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A OTEE TEE k% Iffn " Ifff L% Iffn " Iffn’ﬁ LR
i (m*/s) (m*/s) (%) (%) (%)
s) Is) s) Is)
5 28.7 15.3 -46.7 92.8 69.4 -25.2 365.4 350.9 -4.0
6 113.2 69.7 -38.4 79.0 55.0 -30.4 299.4 299.1 -0.1
7 15.3 15.3 0.0 22.8 15.3 -32.9 81.3 81.0 -0.4
8 32.8 15.3 -53.4 388.1 325.3 -16.2 273.1 272.8 -0.1
9 156.4 104 -335 74.7 45.7 -38.8 296.9 269.4 -9.3
10 15.3 15.3 0.0 15.3 15.3 0.0 219.6 233.5 6.3
11 15.3 15.3 0.0 15.3 15.3 0.0 15.3 15.3 0.0
12 15.3 15.3 0.0 15.3 15.3 0.0 15.3 15.3 0.0
1 15.3 15.3 0.0 15.3 15.3 0.0 15.3 15.3 0.0
2 15.3 15.3 0.0 15.3 15.3 0.0 15.3 15.3 0.0
3 15.3 15.3 0.0 15.3 15.3 0.0 15.3 15.3 0.0
4 15.3 15.3 0.0 15.3 15.3 0.0 83.8 53.9 -35.7
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Fig.3 Comparison between calculated and measured tidal levels at each measuring station
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Fig.4 Calculated and measured values of flow velocity and direction during the spring tide process
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Fig.5. Calculated and measured salinity values during the spring tide process
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Fig.6 The rapid rise and fall flow field during the spring tide in August of a dry year in Quanzhou Bay
(a) before and rise; (b) before and fall; (c) after and rise; (d) after and fall
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Tab.2 The Upstream Changes of Saltwater Tide before and after the Construction of Bailai Reservoir
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Fig8. Salinity variation along the way from Jinji Sluice to Quanzhou Bay Mouth before and after the
construction of Bai Bailai Reservoir
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Tab.3 Changes in the area of freshwater before and after the construction of Bailai Reservoir
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